Objective: The purpose of this study was to determine the possible predicting factors of coexisting adnexal malignancies, and to evaluate the safety of ovary-saving surgery for early-stage endometrial carcinoma in premenopausal patients. Methods: A retrospective review of 107 patients with endometrial carcinoma who underwent surgical treatment at our institution was conducted. All patients were younger than 50 years of age and premenopausal status. Statistical analysis was performed. Results: Of the 107 patients, 78 patients had stage I to II disease and both preoperative CA-125 levels were measured and tumor grades evaluated. On multivariate analysis, preoperative CA-125 levels (p=0.018) and preoperative tumor grade (p=0.029) were independent predicting factors of adnexal diseases. The risk of coexisting ovarian malignancy was 1.8% in patients with preoperative CA-125 levels less than or equal to 34.5 U/ml and preoperative tumor grade 1 or 2. The risk increases to 20% for low CA-125 and grade 3, 13.3% for high CA-125 and grade 1 or 2, and 100% for high CA-125 and grade 3. Between patients who underwent unilateral salpingo-oophorectomy and those who underwent bilateral salpingo-oophorectomy, there was no statistically significant difference in terms of BMI, preoperative CA-125 levels, FIGO stage, histology, tumor grade, lymphadenectomy, and adjuvant treatment. Conclusion: Ovary-saving surgery for premenopausal, early-stage endometrial cancer patients may be considered as a treatment option in those with low preoperative CA-125 and low tumor grade.
INTRODUCTION
Endometrial cancer mostly affects postmenopausal women. Approximately 75% of endometrial cancers occur after the age of 50 years, and 5-30% before the age of 50 years. 1 Standard surgical treatment of endometrial carcinoma is total hysterectomy, bilateral salpingo-oophorectomy (BSO), peritoneal washings for cytology, and selective pelvic and para-aortic lymphadenectomy. 2 Removal of the adnexa is important for determining the extent of disease and eliminating the potential risk of adnexal disease. However, a surgeon may hesitate to perform BSO for a premenopausal woman diagnosed with early-stage endometrial cancer. Many women with early-stage endometrial carcinoma wish to preserve ovary and maintain their endocrine function. Considering whether it is possible to preserve ovary without compromising survival, it is essential to identify possible adnexal diseases for the successful ovary-saving surgery. Several reports have estimated that the incidence of coexisting ovarian malignancy (primary or metastatic) is 5-29% of patients with endometrial carcinoma. [3] [4] [5] The prognosis of primary or metastatic ovarian cancers is quite different. Some investigators reported that synchronous early-stage ovarian cancers coexisting with endometrial cancers showed a favorable prognosis. [6] [7] [8] One prospective study demonstrated that the 5-year and 10-year survival rate was 85.9% and 80.3%, respectively, in women with dual primary carcinomas of the endometrium and ovary, with gross disease confined to the pelvis. 6 On the other hand, others reported that the prognosis for women with ovarian metastasis was relatively poor. [9] [10] [11] [12] Two retrospective studies for large numbers of cases revealed the 5-year disease-free survival rate with a range of 37.1 to 72.2%.
11,12
Although a recent report from M.D. Anderson Cancer Center showed a high rate of synchronous primary ovarian cancers, 13 some studies have focused on the preservation of ovarian function in young, premenopausal women with endometrial carcinoma. 4, 5 There have been few studies comparing prognosis in patients undergoing USO (unilateral salpingooophorectomy) with BSO, and evaluating the predictors of coexisting adnexal diseases preoperatively. The purpose of this study was to determine if premenopausal women with endometrial carcinoma could be candidates for ovarian preservation. We have also identified preoperative clinic-pathological factors of predicting adnexal diseases. The minor objective of this study was to evaluate which cut-off value of preoperative CA-125 level as a prognostic factor is optimal in premenopausal women with endometrial carcinoma, and to estimate the effect of unilateral adnexectomy on premenopausal patients with early-stage endometrial carcinoma.
MATERIALS AND METHODS
Between January 2002 and December 2007, we identified all patients from the hospital database who were treated by primary surgery for endometrial carcinoma at Ajou University Hospital, after obtaining Institutional Review Board approval. Patients were excluded if they were in postmenopausal status or older than 50 years of age. A total of 107 patients were eligible for these criteria and finally included. In this study population, 10 patients who have already been reported in a recent study by the KGOG 14 were included. Table 1 shows the clinico-pathological characteristics of the 107 patients. Mean preoperative CA-125 level was 21.5 U/ml (range, 5.0 to 404.8 U/ml). There was one case with discrepancy between the pre-and post operative tumor grade. Eightyfour patients had FIGO stage I disease, 7 had stage II, 14 had stage III, and 2 had stage IV disease. Nine (8.4%) patients had coexisting adnexal diseases; six had metastatic ovarian carcinomas; three had primary ovarian carcinomas and one had both of them at the time of diagnosis. Table 2 demonstrates the results of univariate and multivariate analysis for various preoperative clinico-pathological factors of predicting coexisting ovarian diseases. High preoperative CA-125 levels (＞34.5 U/ml) and grade 3 tumors correlated significantly with coexisting ovarian diseases (p= 0.001 and p=0.038, respectively). A multivariate analysis using logistic regression revealed that preoperative CA-125 levels (odds ratio OR, 25.0; 95% confidence interval CI, 1.7 to 363.4; p=0.018) and preoperative tumor grade (OR, 23.9; 95% CI, 1.4 to 411.9; p=0.029) were significant predictors of coexisting ovarian malignancies. Fig. 1 shows the ROC curve to determine the best cut-off point for predicting adnexal diseases. The best cut-off point was determined to be 34.5 U/ml, and the sensitivity and specificity was 85.7 and 80.2%, respectively (area under curve, 0.935; 95% CI, 0.871 to 0.999; p＜0.001).
RESULTS
To evaluate the clinical significance of ovary-preserving surgery in premenopausal women with endometrial carcinomas, we identified a total of 82 patients who had stage I to II disease. We classified them into two groups -patients who underwent USO and those who underwent BSO and compared the two groups. Patients who underwent USO had younger age and low parity than those who underwent BSO (p＜0.001 and p=0.029, respectively). There was no statistically significant difference in terms of BMI, preoperative CA-125 levels, FIGO stage, histology, tumor grade, lymphadenectomy, and adjuvant treatment. The mean duration of follow-up for all patients was 36.1 months (range, 11 to 72 months, 34.4 for USO and 36.9 for BSO). Two patients experienced disease recurrence. The first patient underwent total abdominal hysterectomy (TAH), USO, (Table 3) . Four patients with synchronous primary ovarian cancers had endometrioid histology of the endometrium, and grossly enlarged ovarian masses at the time of surgery, except for one patient. On the postoperative pathologic reports, 2 patients showed papillary serous adenocarcinoma of the ovary, one showed endometrioid histology of the ovary, and the remaining one showed poorly differentiated granulosa cell tumor of the ovary. All patients with coexisting ovarian diseases had been suspected to have adnexal involvement preoperatively or intraoperatively, and underwent BSO (Table 4) . Fig. 2 shows the algorithm demonstrating the occurrence of coexisting adnexal disease in the cohorts of 78 patients with clinical stage I to II disease, and both preoperative CA-125 levels were measured and tumor grades evaluated. The risk of coexisting ovarian malignancy was 1.8% (1/57) in patients with preoperative CA-125 level less than or equal to 34.5 U/ml and preoperative tumor grade 1 or 2. The risk increases to 20% for low CA-125 and grade 3, 13.3% for high CA-125 and grade 1 or 2, and 100% for high CA-125 and grade 3.
DISCUSSION
Ovarian preservation for premenopausal women with endo- metrial carcinoma has provoked a great deal of controversy. The first objective of this study was to estimate the occurrence of coexisting ovarian malignancy in premenopausal endometrial cancer patients. We found that 8.4% of premenopausal endometrial cancer patients under the age of 50 years had coexisting ovarian malignancy; synchronous primary ovarian cancer, 3.7% and ovarian metastasis, 5.6%. Previous studies have shown similar incidence to ours, with a range of 5 to 29%, [3] [4] [5] and this relatively high rate of adnexal involvement has not allowed premenopausal patients to undergo ovarysaving surgery. We hypothesized that the preoperative prediction of potential adnexal involvement might be possible and that USO be performed safely in selected conditions, which have a low risk of adnexal disease. The second objective of this study was to determine various clinico-pathological factors in determining the need for BSO in premenopausal patients with endometrial carcinoma. On our univariate analysis, high preoperative CA-125 level (p=0.001) and preoperative tumor grade 3 (p= 0.038) were significant preoperative factors predictive of adnexal involvement. Multivariate analysis showed that preoperative CA-125 levels and tumor grade were significant predictors of coexisting adnexal diseases. Serum CA-125 has become widely accepted as a useful marker for preoperative and postoperative evaluation in patients with endometrial carcinoma. In 1984, Niloff et al. 16 first described that serum CA-125 levels were elevated in patients with advanced or recurrent endometrial cancer. Other several reports revealed that the elevations of preoperative CA-125 were associated with advanced-stage disease and presence of extra-uterine disease. [17] [18] [19] [20] Sood et al. 21 reviewed 210 women with endometrial carcinoma, and proposed that higher CA-125 levels (＞35 U/ml) were associated with higher stage and grade, lymph node metastasis, and decreased survival. They also demonstrated that elevated CA-125 was the strongest predictor of extra-uterine disease. Koper et al. 22 showed that higher CA-125 levels significantly correlated with the adnexal involvement in patients with endometrial cancer.
The third objective of this study was to evaluate which cut-off value of preoperative CA-125 level is optimal in premenopausal women with endometrial carcinoma. Although many investigators regarded the CA-125 level of 35 U/ml as a cut-off level in endometrial carcinoma, some studies in early the 1990s reported that CA-125 levels lesser than 35 U/ml had prognostic significance in endometrial cancer. 23, 24 Alagoz et al. 25 demonstrated that 95% of patients who had been free of disease after surgery for endometrial cancer had CA-125 levels less than 20 U/ml, and suggested that an optimal cut-off level in early detection of disease recurrence could be 20 U/ml. Other reports suggested that a CA-125 level of 20 U/ml is clinically useful for management of patients with endometrial cancer. 21, 26, 27 However, these results were derived from the studies of postmenopausal patients, and it is considered that the cut-off level of CA-125 greater than 20 U/ml be more appropriate in young, premenopausal patients. As shown in the ROC curve, the best cut-off point for predicting adnexal disease was 34.5 U/ml with good sensitivity and specificity. The fourth objective of this study was to estimate the effect of unilateral adnexectomy on premenopausal patients with early-stage endometrial carcinoma. In our study, we compared the clinico-pathological outcomes of premenopausal women with early-stage endometrial carcinoma who underwent USO and BSO. We observed that there was no significant difference in disease recurrence between two groups. Although significant increases of age and parity were found in patients undergoing BSO, there were no significant differences in FIGO stage, postoperative histology and tumor grade, lymphadenectomy, adjuvant treatment, and the duration of follow-up. These results seem to indicate the possibility of ovary-saving surgery in endometrial cancer patients. We wished to estimate whether adnexal involvement was predicted by preoperative CA-125 levels and tumor grade identified from our multivariate analysis. The occurrence of coexisting adnexal disease was in 1.8% (1/57) of patients with low preoperative CA-125 level and low-grade tumor. Because the patients had been expected to have ovarian malignancy preoperatively and undergone BSO, the actual risk of those who had low CA-125 and grade seemed to be negligible. Recently, some investigators suggested that ovarian preservation in young women with endometrial carcinoma could be feasible through careful preoperative and intraoperative assessment. 4, 5, 28, 29 However, they demonstrated intraoperative and postoperative factors but did not demonstrate which preoperative factors contributed to the prediction of coexisting ovarian malignancy, except the age of patients. There are some limitations of our analysis that should be considered. First, all patients did not have preoperative assessments including endometrial biopsy, CA-125 measurements, or MR imaging, and comprehensive surgical staging. Second, the mean follow-up of 36.1 months is relatively short. Third, the small number of cases may be an obstacle to interpret our results appropriately. This is supported by the fact that in the multivariate analysis, the confidence interval of the variables is wide.
In conclusion, ovary-saving surgery seems to be a feasible procedure for premenopausal women with early-stage endometrial cancer, without worsening the prognosis. Based on the data presented in this report, we would carefully suggest the ovarian preservation in endometrial cancer patients with low preoperative CA-125 and low-grade tumors. Thorough intraoperative assessment in these patients should also be performed to identify and remove the potential risk of adnexal involvement.
